Protecting the heart through delivering DNA encoding for heme oxygenase-1 into skeletal muscle.
To evaluate if remote gene delivery of HMOX-1 prior to myocardial infarction can prevent cardiac remodeling and preserve function, without causing general angiogenesis. Right quadriceps muscles of mice were treated with DNA encoding for HMOX-1 or empty vector (pcDNA) and electroporated to enhance nuclear uptake, while a third group received saline. Transfection efficacy was evaluated by real time PCR and situ hybridization in transfected muscle, contralateral muscle, and heart. Seven days after transfection baseline echocardiography was performed. Myocardial infarction was induced by ligation of the left coronary artery. Six weeks later heart function was reassessed by echocardiography. Hearts were extracted for evaluation of infarct size. Immunoflorescent staining was used to evaluate angiogenesis using the endothelial marker CD31 in cross-sections of the transfected quadriceps muscle, the untreated muscle, and hearts. Gene delivery of HMOX-1 leads to a local expression of HMOX-1 in the treated muscle, but not in any other organ. HMOX-1 treated mice had reduced infarct size (p=0.03) and improved function evident as higher ejection fraction (p=0.001), improved fractional shortening (p<0.0001) and higher stroke volume (p=0.002). HMOX-1 did not cause angiogenesis in the heart or skeletal muscle. Remote delivery of DNA encoding for HMOX-1 was cardioprotective, as evidenced by preserved cardiac structure and function. Angiogenesis was not induced by HMOX-1 treatment.